THEOREM 1. Either 3IS3 = © or g ^ (SI) + (S3).
Proof. Let C be an element not in S = 3133. Let A, B> ... be a generic notation for elements in 31, S3, . . . respectively. All A are different from all CB~1 for otherwise C = AB. Thus there are at least (31) + (S3) elements in ®. THEOREM 2. Let 31, S3 be sets of elements of an Abelian group © and let C C 3IS3. Then there exists a S3* H3 S3 such that
We shall give the proof by induction on the number of elements in S. Clearly Theorem 2 holds with § = / the identity if S consists only of one element C. Now let S consist of the elements C = Co, Ci, . . . , C s . Form the products C C; -" 1 = D» and let § be the subgroup generated by the Di. Two cases arise. Since CD m~l = C m , so that C m = "Ci? for every m, it follows that S = C£).
Second case.
There exist an i and a k such that
We then form the set S3i consisting of all elements of the form EDj which satisfy an equation
for some L Equation (1) Substituting this in (3) we obtain
The Corollary to Theorem 2 was proved by Davenport [2] for the case that N is a prime. Chowla [1] used Davenport's methods to obtain the Corollary in its general form. Davenport later discovered that for the case when N is a prime the Corollary was already known to Cauchy [3] .
It is interesting to note that the proof of Theorem 2 is closely related to the author's proof of the fundamental theorem on the density of sums of sets of positive integers [4] . Thus the similarity between this theorem and the theorem of Davenport and Chowla is not as superficial as might have appeared.
